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[ Abstract] Neutrophils are important effector cells of innate immunity and play a key role in immune defense.
When pathogens invade, neutrophils can kill microorganisms by phagocytosis and degradation through synthesis of
reactive oxygen species,degranulation or release of antimicrobial peptides. In recent years, studies have discovered a
new neutrophil defense mechanism that captures microorganisms by forming neutrophil extracellular traps ( NETs).
NETs are DNA networks that are released outside the cell after depolymerization and diffusion of chromatin in the
nucleus of neutrophils. Different stimuli can activate different patterns of NETs formation, the essence of which is
whether the release of neutrophil contents affects its own phagocytic function. NETs were initially thought to be a kind
of mediator with bactericidal effect, which can wrap and remove bacteria and fungi in keratitis, preventing bacteria
from ascending into the brain, but it will lead to irreversible damage to the cornea. At the same time, studies have
found that NETs also have pro-inflammatory effects and play a role in the development of a variety of inflammatory eye
diseases, including dry eye,diabetic retinopathy, glaucoma,and age-related macular degeneration, etc. Currently , more
and more studies are focusing on the role of NETs in autoimmune eye diseases, that is, NETs can generate new
antigens that are beneficial to autoimmune eye diseases,but also increase tissue damage. This review summarizes the
related studies on NETs,focuses on describing the formation and role of NETs in ocular diseases, and provides new
ideas for targeted treatment of ocular diseases.
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A 1 LR Toll B£5Z & 4( Toll-like receptors-4, TLR-4) | Ifil. /MR
AN Uk R R W = D= R A ) e A P
FARW RO IRAE N G R E T RE B W iR, 5 Bk
JHC A 07—, 5 0 R TR 73 A 2t 41l i 48 95 4 i 454
islm o Al AT S F AL 2 — T AR 6 NETs B B/ W i
BRI [ IRF 4F # A S 5 1) 28 3 7 J=) 3 4 B K S b %6
T2 T PR A0 i 1 B 45 R NETs 543 19 18 BE #6356 L AM, 75 46
AT TR, Ak i Hp PR 200 i O 458 5 % R NETs™ NETs fy f1
BoBUER T S, (0 A LU B v R 0 5 A9 I8 T R R s
20T R AS T A P G A e o A T R P G R
S v 2 Y S R 0 SR T A L P 2 Y U 5 2
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KM T8 2 A I B R 40 B R, W 3 e R 4
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Fh R 20 S R A P A — LI AR B S8 RE IR L A0
T T B DR AR A B IR T R P AR .
i 32 04 2 SR A AL £ 9 A L B URE | A R i DY T L B
A= NETs %, Horr NETs B 4t (& 5 fif 58 04 #0m B A i DNA
LERL, TR A e A SRR Y 3~ 5 f%5 . % DNA PUREE M B
LR BRI, A A 2 R IR UKL A 30 £
P N 7 C B TR A S O L ol o ! I T e =
(neutrophil elastase, NE) | fif i3 % b ¥ B ( myeloperoxidase,

MPO ) F1H: Al B % 8% 57 75 ) I 7 19 28 1. 1996 4, Takei %"
W D0 1R Ab 3L A v P e A M R UL B T R AR 2R AR A,
M & BT NETs (T8 B, 3 J2& — FpAS [6] F 98 T FLEE B8 1 41 i
FET:i& 2. Brinkmann %1% fE 2004 4F I — 2 4046 T X — i
B, o Hofw & R NETosis, H AT, NETs 7= £ ) 4 T HL | A
SEARVEAE LAY 3 Fl NETosis #2001 .
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MR o 7 BCRh AR R ) i A E St 5 PR 40 TLR (1gG-Fe
B B RMA S AN I R T 32 A A T P R A i
Ja R 0 P R K LA A I Ca™ R S A0 M 5 o (8 A5
M B Ca™ B4, 1 3 75 NADPH 44 1k /# ( nicotinamide adenine
dinucleotide phosphate oxidase,NOX) & & #1374 ROS, [AH{,
Raf-MEK-ERK 5 5% F# 2 5 7 it &, ROS fg #F NE
Al MPO g K 75 ik 5 (7 2 40 M 4% P IE 6 S e (0 i 3B .
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TR ST A Y B e
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ROS ()57 A, MTIT 5 2505 A 0 98, 3 i 3R SR BE T w4 ok 240
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(6] 09 3 47 S 7%, NETs J5 1 69 b 25 490 J 90 000 15 725 i) o 2 g <7
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DD A G NETs 2B 1, 4878 FPR2 76 3% 3 2 p B oA %
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SN B A2 HL A K I R B 1) T T AT AT AT o 2 R AR
W B, R BEIEF B — 45 1 W] NETs 78 DR A ) 55 5 4
P RIHL JF PR R IE T NETs [R5 i T BUR W , LU 95 0 1Y
AT BT B e
3.4 NETs 5% 6IR

Feng 4" 42ty LCN2 2 5 9 6 W A9 % o #IL ol ALHCAE S 3%
B 19 AR WA G AT SR ARV AR AR T o D T R B O
4 ( primary open-angle glaucoma, POAG) % B2 7k th NETs 4}
LCON2 5L 30 5 K O 26 151 49 76 75 06 IR R RURE TR op—
X 6 F 0 R O 25 Y 40 it AT B Sk % ik LON2D L
AT S5 T e I 20 R 20 ' 40 M 00 IR 40 A 2 T LR e
LCN2, 1] LCN2 3 67 LLE FIT F 33 26 40 g of 34 45 i 28 4 o f ad
UYL POAG [ A /INGR 9 23 48 55 vb R 20 0 645 i 8g 3R
B F o 4L/ % 1B (interleukin, TL-16) Fil TL-6 75 P ff) {2
N R T3 223k, 42 i NETosis' ™
3.5 NETs 5548 bl 56 1 2 BE A8

Ghosh 45177 & 22 3iF W] 4F % A6 6 1k 25 BE 45 1 (age-related
macular degeneration, AMD) & & (19 ¥ ? 5 1 38 3k LCN2 [ Bl 4
FEAE 37 HS 30 AMD 585 1 bk 4% 55 R0 190 JEE L 45 % DG e F) X
HE 2 A O 22 ik LON2 g mh P 200 0 328 1, 35X 6 o P 400 i
Sx 33k MPO A NE. 7F J6 95 7 30T, Hh At 4 240 0 45 6 38 200 ff
i ATP 3 3 WG4 B8 25 7 30 i & 7 ( purinergic ligand-gatedion
channel 7,P2X7) %S4 MFET . BLAh, ATP TT LA o4k 40
il P2XT 371 B 38 45 D RE SR A A 46 A S5 199 43 W6 N NETs (1)
J Y Fletcher 45> g UM [E] P2XT 32 1K KRG I7 AMD, 1 h
P2X7 32 (A% 1) BELIT 7T L) 4E 2% 165 1) AMD v it 832 2 40 L IR BE T

Bk P2X7 52 ik 4h , NK 4075 AMD H i £ il 7% i 5% 51 56
Vo ABFTE A B, I NK 20 B0 2 1k NKG2D 2 4 il
NETs % i , {5 [7) B A 0 65 9% 0% R0 B0 o 5 70 R, o 4 7
NK 4 it 7] i 3 i 9 4% NETosis 78 AMD i S 45 (S 4p v 45 AT .

Ty —J7 T, B1-40 VE Ny B BEREAE M E R4y, T BT
NETs JE B, i — 22 UEW] T NETs 75 AMD % 35 HIL il H i) 1 5 &
B LEAORTE AMD B & A AU B — 48 0 [N T Bk 40
Jf 26 A P09 45 2R, T 2 22 b G 95 4 i (e MR A Bl O NKC 4
Ff ) F% 538 B (4n P2X7T Z{& (B1-40 AH G ML) I 5 15 T i &5
o BUAESR LR NETs 7] GE7E AMD w sife B 45 5 15 98 42 ¥ XL
A - — A R R E N N 2 4R, 55— AR AR E A
P ATRES S M BRIl . Rt KRR F R i —
B A [R] B Be AMD rf NETs {1 B4R B, IF #R K L NETs
DR B B P T 4 SR R TR RS S B XS AMD NS HE T B
3.6 NETs 5 H ft IR 55

L 45 % 3 %G B 98 (equine recurrent uveitis, ERU ) # fifi i
Jg N B B G P A I R O AR TR Fingerhut 2527 B 57 &
WL ERU MR #BZH 21 rf NETs 5 7 4 8 4 e 5 K- B 8 7 g, H
A6 D 0 A P BT AR A B SR 0 o KL A0 B TR NETs JB i 5
Fi o LA, BRHIER W1 AESE i ¥R Th1/Th17 40 g Jf 5 F CD4'T
YA AR TR -y/TIL-17A FOA i NETs, 75 [ B 5 52 1 7 45
T4 AL, Beheet 5 ik — A B2 K IR 6 L 11 | R ik 4 2 A
B A B G AR GRS , 8 M B 0 5 1 B Dk b T L%
NETs BB, Beheet 5705 5 4 4% {6 53 58 A1 3% 3L T B
S S PR TS S04k IL-17ATCD8 T 4 . 7 I3 72
o IL-17A 43 55 09 v Mok 20 i R RBSE 5 732 A9 NETSs 2 Bk
IG5 R NETs 16 1 B 8 V550 r ke 51 R 71l £
FH B2 5 T 3 2 09 P9 R A0 R o 4 Sk 1, NETs 1) %8 ik nl finh A&
FCUH TR B AR LA o Binet 251 SR A 58 52 36 3 1 /4 v
DR B 2 T 1 A 40 P o 22 1 /s BB B AT F R R B,
B VKA AR 0 B A B X, W ST e L 48 iR 5 i & NETosis,
NETs $5 235 B i 72 19 A B 40 i I 30 90 A £t B oy il /87

4 N

NETs HA P, 4 M E Y AR 2 @200 RE EY
JB 5 T AE 19 B S 8 M Hh S 2 40000 i 2 LR e ik B G
R R, I S BUE RS AR TR RN BE ML S DI RE SR IR . [RIR, ik
RLZ M, 2 NETs AT AE 75 J0 3 453403 v R 45 — 22 5 /9 T,
WS AE SN B 4R 5 b Pk 40 i SR S Y NETs 56, )5
FE 2 ARRE D RE R A R T R AL R T A, 1
NETosis 1] LA I /b 988 F1 98 A8 A0 5C 19 4% B #5140, T LLAE O 2 Ff
AR A A By S e PE B BRI B . AR T, H R X T
NETs () 4 4= 0150 5 WL T 14 1 4T, ) I o o 220 22 1 il
PR 46 30T 572 45 Fob 41 38 500 149 97 2
EE AR R (- VRl SR S v L E TRUIEN
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